Backite (IMA 2013-113) , ideally Pb 2 Al(TeO 6 )Cl, is a new tellurate mineral discovered at the Grand Central mine located ¾ mile south of Tombstone, Arizona, U.S.A. Oxidized Ag-and Au-bearing galena and minor copper and zinc ores occur in faulted and fractured parts of a dike, and in brecciated footwall zones of the dike. Backite forms dark to pale blue-gray rosettes up to 0.15 mm consisting of hexagonal plates up to 0.08 mm exhibiting the forms {100}, {010}, and {001}. The rosettes are perched on microcrystalline quartz and associated with schieffelinite, oboyerite, rodalquilarite, cerussite, jarosite, and a new Pb-Cu tellurate-sulfate. Backite is moderately transparent with opacity increasing with intensity of color, has a very pale bluish-gray streak and adamantine luster. It has a perfect micaceous cleavage on {001}, is brittle with a splintery fracture and has a Mohs hardness of ~2-3. The density was not measured due to the lack of material; D calc = 5.573 g/cm 3 . The mineral does not fluoresce under UV light. Backite is optically uniaxial (-) . The indices of refraction are greater than 1.80. Available liquids with higher refraction were reacting with the mineral; n calc = 1.878. Backite is pleochroic with O = bluish gray > E = colorless. The Raman spectra show bands at (cm 4.363 (55; 010), 3.193 (100; 012) , 2.521 (55; 110); 2.187 (17; 020), 1.978 (28; 022), 1.715 (20; 015,124,114), 1.555 (35; 132,122) . Backite is trigonal, space group P312, Z = 1. The unit-cell parameters refined from the powder data are a = 5.043(1), c = 9.346(5) Å. Those obtained from a single-crystal X-ray data are a = 5.0441(7), c = 9.4210(5) Å, V = 207.58 Å O 28 )·14H 2 O, is a new decavanadate mineral discovered at the Blue Streak mine, Bull Canyon, Montrose County, Colorado, U.S.A. It is the second known mixedvalence decavanadate. All 14 known decavanadate minerals occur in the mines of the Uravan Mineral Belt, which sits astride the Colorado-Utah border and consists of bedded or roll-front U-V deposits in the sandstone of the Salt Wash member of the Jurassic Morrison Formation. There U and V transported by weakly alkaline, moderately reducing, CO 2--rich ground water, were deposited largely as uraninite and montroseite. Subsequent exposure of these deposits to more oxidizing near-surface aqueous solutions (which in turn react with sulfides) has resulted in a variety of secondary phases. Depending on prevailing Eh and pH, a variety of V-bearing oxy-anions may be present in these mineralizing solutions including a mixed-valence decavanadate anions, [ 1.735 (15; 236,060), 1.981 (22; 117,217) . Bluestreakite is monoclinic, space group P2 1 /n. The unit-cell parameters refined from the powder data are: a = 12.241(2), b = 10.377(2), c = 14.181(2) Å, β = 103.076(4)°, V = 1754.6 Å 3 ; Z = 2. The single crystal unit-cell parameters are a = 12.2383(7), b = 10.3834(4), c = 14.1945(6) Å, β = 103.008(2)°, V = 1757.48 Å 3 . The crystal structure was solved by direct methods and refined to R 1 = 0.0339 for 5403 independent reflections with F o > 4σ(F). The structure consists of two distinct parts, a structural unit and an interstitial complex. The mineral was found in the outer, moderately hot parts of fumaroles associated with belloite, avdoninite, chlorothionite, sanguite, eriochalcite, mitscherlichite, sylvite, carnallite, and kainite at Glavnaya Tenoritovaya and with belloite, avdoninite, chlorothionite, eriochalcite, atacamite, halite, kröhnkite, natrochalcite, gypsum, and antlerite at Pyatno. Chrysothallite seems to be a product of the interactions involving hightemperature sublimate minerals, fumarolic gas and atmospheric water vapor at temperatures not higher than 150 °C. Chrysothallite forms equant to thick tabular crystals commonly up to 0.02 and rarely up to 0.05 mm. The crystals show combinations of the pinacoid {001}, tetragonal prisms {100}, and {110} and tetragonal dipyramids {101} and {102}, although some crystals are simpler in shape (up to pseudocubic). Crystals are usually combined in clusters up to 0.2 mm across or in thin crusts up to 1 mm thick. The mineral is bright golden-yellow in larger crystals to light yellow in finely crystalline aggregates, transparent with a vitreous luster and a yellow streak. It shows no cleavage or parting, is brittle and has a Mohs hardness of ~3. D meas = 2.95(2); D calc = 2.97 g/cm 3 . Chrysothallite hydrolyses at room temperature. In transmitted light the mineral is yellow with a very weak pleochroism O > E in yellow tones. The mineral is optically uniaxial (+), ω = 1.720(5), ε = 1.732(5) (589 nm); the elongation is positive. The Raman spectrum shows bands at (cm 5.16 (30; 202,114), 4.027 (25; 220), 3.471 (28; 206), 3.153 (30; 314), 3.075 (47; 305), 2.771 (38; 316) . The unit-cell parameters refined from powder-diffraction data are: a = 11.366(6), c = 26.22(2) Å, V = 3387 Å 3 . Single-crystal X-ray diffraction data collected on a crystal of size 0.04 × 0.05 × 0.06 mm refined to R 1 = 0.0898 for 1005 unique reflections with I ≥ 2σ(I) shows chrysothallite is tetragonal, I4/mmm, a = 11.3689 (7), c = 26.207(2) Å, V = 3387.3 Å 3 , Z = 4. The structure of chrysothallite is unique, and is based on a (001) structural unit layer of edge-sharing distorted CuCl 4 (OH) 2 octahedra. Two Tl 3+ cations occupy the center of isolated TlCl 6 and TlCl 4 (H 2 O) 2 octahedra that are connected to each other and to the Cu polyhedral layers via KCl 6 and KCl 9 polyhedra. Chrysothallite is the second known mineral with species-defining trivalent thallium. Chrysothallite is named for its bright golden-yellow color (from the Greek χρυσόϛ, gold) and the presence of thallium as a species-defining constituent. The type specimen is deposited in the Fersman Mineralogical Eckerite (IMA 2014-063), ideally Ag 2 CuAsS 3 , is a new mineral from the Lengenbach quarry in the Binn Valley, Valais, Switzerland. Eckerite is associated with realgar, sinnerite, hatchite, trechmannite and yellow, fibrous smithite. It occurs as very rare euhedral crystals growing on dolomite (sometimes on smithite or sinnerite), subhedral to anhedral grains up to 300 μm with no inclusions or intergrowths. In thin plates, the mineral is red and transparent with adamantine luster, whereas in thick sections it is opaque and exhibits a metallic luster. The streak is orange-red. No cleavage is observed and the fracture is irregular. The microhardness is VHN 25 = 70 (64-78) kg/mm 2 corresponding to a Mohs hardness of ~2½-3. The density could not be measured due to the small grain size; D calc = 5.313 g/cm Ungaretti et al. (1981) from the Nybø eclogite pod, Norway. The current IMA amphibole classification gives the root-name nybøite ("nyböite" in previous IMA amphibole classification) to this composition (Hawthorne et al. 2012) . A sample from Mont Saint-Hilaire, was found chemically close to nybøite with a dominance of Fe 2+ and Fe 3+ substituting Mg and Al respectively. The name was given according new amphibole classification (Hawthorne et al. 2012 ). Ferro-ferri-nybøite is the earliest mineral in an igneous microbreccia, often overgrown with a nepheline and associated with albite and a minerals of eudialyte and astrophyllite groups. It forms anhedral to subhedral, stubby crystals up to 3 × 3 cm (0.5 × 0.5 cm in average) in a blocky aggregates. Crystals are prismatic parallel to [001] with {100} and {110} forms and cleavage surfaces, and the prism direction is terminated by irregular fractures. Ferro-ferri-nybøite is jet-black with a grayish-green to black streak and a vitreous luster. It is brittle, has perfect {110} cleavage (planes intersecting at ~56°), splintery fracture, and no observable parting. The Mohs hardness of ~6. Density was not measured; D calc = 3.424 g/cm 3
. No fluorescence was observed. The extreme optical absorption (even on grains ~5 μm) due to intervalence charge transfer inhibited the measurement of optical properties. In tiny grains and on the thin edges of larger grains, the amphibole shows strong pleochroism in shades of dark greenish blue to black. thermal ore. The mineral was found in millimeter-sized vugs in massive germanite-renierite ore associated with chalcocite, Cd-rich sphalerite, galena, and pyrite. It occurs as colorless rhombohedral crystals up to 0.15 mm with a white streak. Its forms are dominated by {h0l} with additional {hkl} or {0kl} and {001}. No twinning is observed. Hardness, density, and optical properties were not measured due to the small grain size; D calc = 4.62 g/cm 3 . Optically galloplumbogummite is uniaxial (+) based on its trigonal symmetry and an analogy with Ga-rich plumbogummite; n calc = 1.82. An increase of refractive index from plumbogummite (ε = 1.675, ω = 1.653) to galloplumbogummite is in agreement with its higher Ga content. No fluorescence in UV wavelength range was observed. H l o u s ě k i t e ( I M A 2 0 1 3 -0 4 8 ) , i d e a l l y N i C u 4 ( A s O 4 ) 2 (AsO 3 OH) 2 (H 2 O) 9 , is a new supergene arsenate from the Geister vein, Jáchymov (St Joachimsthal), Western Bohemia, Czech Republic. It was found in old workings located on the Geister vein in third Geister level in the Rovnost (formerly Werner) mine, where it occurs as a constituent of the coatings (along with veselovskýite, pradetite, lavendulan, arsenolite, babánekite, and gypsum) on altered surfaces of highly oxidized ore fragments containing dominant tennantite, chalcopyrite, and Ni-Co-arsenides disseminated in quartz gangue. Thin lath-like locally elongated crystals of hlousěkite usually form complex intergrowths and radial aggregates up to 3 mm across. Hlousěkite is transparent, pale green with a grayish-white streak and a vitreous luster. It is very brittle with an uneven fracture and shows perfect cleavage on {010}. Mohs hardness is 2-3. D calc = 3.295 g/cm 3 . The mineral does not fluoresce under UV light. Hlousěkite is optically biaxial with α′ = 1.653(2) and γ′ = 1.73. The estimated optical orientation is Z′ ^ c (elongation) = 14°. In large grains hlousěkite is weakly to moderately pleochroic X (colorless) < Z (pale green to green). Other optical properties and density were not determined due to small size of grains and intimate intergrowths; n calc = 1.651. (5; 112) Hydroxylwagnerite (IMA 2004-009) , ideally Mg 2 PO 4 (OH), is a new species discovered as an accessory rock-forming mineral in quartz-rich pyrope-kyanite-phengite schist lenses within metagranite in the ultrahighpressure metamorphic unit of the Dora-Maira Massif, western Alps, Vallone di Gilba, Val Varaita, Piemonte, Italy. The new mineral forms isolated anhedral crystals up to 400 mm in pyrope metablasts with talc, clinochlore, kyanite, rutile, and secondary apatite. Hydroxylwagnerite is creamy white, transparent with a vitreous luster and a white streak, and is non-fluorescent. Mohs hardness was not determined, but is likely ~5 by analogy with wagnerite. Hydroxylwagnerite is brittle, has an uneven fracture, and no cleavage in most sections, but two poor, nearly perpendicular cleavages were observed in one section perpendicular to an optical axis. Density was not measured because of small grain size and paucity of material; D calc = 3.074 g/cm Σ1 .00 for low-F sample. Single-crystal X-ray diffraction data indicate that the mineral is monoclinic, P2 1 /c, a = 9.646(3), b = 12.7314(16), c = 11.980(4) Å, β = 108.38(4)°, V = 1396.2 Å 3 , Z = 16. The crystal structure was not solved or refined due to poor quality of the available crystals. Hydroxylwagnerite is the (OH)-dominant analog of wagnerite, β-Mg 2 PO 4 (OH), as apparent from its name. It is also a high-pressure polymorph of althausite, holtedahlite, and α-and ε-Mg 2 PO 4 (OH). The authors propose to classify minerals related to wagnerite, triplite and triploidite into a triplite-triploidite supergroup that can be divided into F-dominant phosphates (triplite group), OH-dominant phosphates (triploidite group), O-dominant phosphates (staněkite group) and OH-dominant arsenate (sarkinite). The distinction among the three groups and a potential fourth group is based on occupancy of anion or cation sites. The structures of these minerals are all based on the average triplite structure, with a modulation along b controlled by the ratio of Mg, Fe 2+ , Fe
3+
, and Mn 2+ ionic radii to (O,OH,F) ionic radii. Modulation may be commensurate with (2b periodicity) or incommensurate but generally close to integer values (~3b, ~5b, ~7b, ~9b), i.e., close to polytypic behavior. As a result, the Mg-and F-dominant minerals magniotriplite and wagnerite can no longer be considered polymorphs of Mg 2 PO 4 F, since there is no basis for recognizing them as distinct species. Wagnerite has priority (1821 vs. 1951 ) so the name magniotriplite should be discarded in favor of wagnerite. The holotype of hydroxylwagnerite has been deposited at the Musée de Minéralogie, Ecole des Mines de Paris, France. The fragment of the holotype used for optical measurements is in the Institut für Geologie, Mineralogie und Geophysik, Ruhr-Universität Bochum, Germany. Yu.U.
ishiharaite*
Watanabe, H. Murakami, and H.-J. Bernhardt (2014) Ishiharaite, (Cu,Ga,Fe,In,Zn)S, a new mineral from the Capillitas Mine, Northwestern Argentina. Canadian Mineralogist, 52(6), 969-980.
Ishiharaite (IMA 2013-119) a new sulfide mineral, (Cu,Ga,Fe,In,Zn)S, discovered in a single specimen from the Nueva Esperanza vein, Capillitas mine (27°20′43″ S, 66°23′17″ W, 3290 mosl) an epithermal precious-and base-metal vein deposit at the Farallón Negro Volcanic Complex located along the eastern slope of the Capillitas Range, in Catamarca province, NW Argentina. The Capillitas mine is well known for pink-banded rhodochrosite, the main gangue mineral in some of the veins. The Nueva Esperanza vein ~100 m long and 0.3 m thick is hosted by the granites. It contains sphalerite, pyrite, tennantite, chalcopyrite, enargite, galena, gold, stannoidite, stannite, and hübnerite, with chalcocite and covellite as secondary minerals in a quartz gangue. Ishiharaite forms subhedral, equidimensional, individual grains 20-50 μm in size included in tennantite and surrounded by discontinuous rims of chalcopyrite. The mineral is a dark gray, metallic, opaque, non-fluorescent. Due to the small grain size the microhardness and density were not measured. The hardness is higher compare to tennantite and the mineral acquires a good polish; D calc = 4.343 g/cm 3 . In reflected light ishiharaite is burgundy brown with a faint violet hue in air and violetburgundy in oil. No internal reflections were observed. The mineral is isotropic. The reflectance values were measured in 400-700 nm interval with a 20 nm step and varies from 19.86 to 25.77 (in air) and from 6.70 to 11.11 in oil. The COM values are [R air /R oil % (λ nm)]: 18.27/6.77 (470) Mellinzinkalite (IMA 2014-010) , ideally K 3 Zn 2 Cl 7 , is a new mineral discovered in sublimates of Glavnaya Tenoritovaya fumarole at the Second scoria cone, Northern Breakthrough of the Great Tolbachik Fissure Eruption, Tolbachik volcano, Kamchatka, Russia. It is associated with belloite, avdoninite, eriochalcite, sylvite, halite, carnallite, mitscherlichite, sanguite, chrysothallite, romanorlovite, gypsum, chlorothionite, kainite and earlier hematite, tenorite and chalcocyanite. Mellizinkalite is one of the last minerals to form in that assemblage. It forms equant, elongated or flattened, irregular shaped grains up to 0.5 mm across, and their cluster or granular crusts up to 2 × 2 mm in area. The new mineral is yellow-brown to reddish brown, typically honey-or cognac-colored, transparent, has vitreous luster, yellow streak, and uneven fracture. It is moderately brittle, slightly plastic, and has a Mohs hardness of about 2. D meas = 2.46 (2) ), total 100.70. The empirical formula calculated on the basis of 12 apfu is: (K 2.95 Rb 0.03 ) Σ2.98 (Zn 1.84 Cu 0.14 Mg 0.09 ) Σ2.07 Cl 6.95 . Raman spectroscopy identified the following bands in the mellizinkalite spectrum (cm -1 ): 310, 274, and 264 (Zn-Cl stretching vibrations); 188 and 128 (lattice modes involving Zn-Cl bending and K-Cl stretching vibrations). The strongest lines of the X-ray powder diffraction pattern [d Å (I%; hkl)] are: 9.20 (69; 001,010,011), 6.40 (100; 100), 5.712 (47; 110,1 11), 4.608 (92; 002,020), 3.499 (55; 012), 3.473 (73; 013,031,023), 3.393 (66; 201), 3.075 (49; 003) . Mellizinkalite is triclinic, space group P1, a = 6.7737(4), b = 10.5715(13), c = 11.0730(9) Å, α = 117.930(10), β = 106.909(5), γ = 90.389(8)°, V = 660.61 Å 3 , Z = 2. The crystal structure was solved by direct methods and refined to R 1 = 6.53% accounting for twinning. Mellizinkalite has a novel structure type. Its structure consists of alternating layers of distinct ZnCl 4 polyhedra. The Zn(1) cations are located in flat squares which are connected to each other via common Cl-Cl edges to form Zn 2 Cl 6 dimers, whereas Zn(2) form isolated tetrahedra. Potassium cations are located between the layers of Zn-centered polyhedra. Mellizinkalite is named from Latin words, mellis (honey), zinkum, and kalium for its color and species defining cations. Popovite (IMA 2013-060) , ideally Cu 5 O 2 (AsO 4 ) 2 , was discovered in the sublimates of the Arsenatnaya fumarole at the Second scoria cone of the Northern Breakthrough of the Great Tolbachik Fissure Eruption, Tolbachik volcano, Kamchatka, Russia. Popovite occurs in association with ericlaxmanite, kozyrevskite, urusovite, lammerite, lammerite-β, johillerite, bradaczekite, tenorite, hematite, aphthitalite, anhydrite, langbeinite, calciolangbeinite, As-bearing orthoclase, anhydrite, langbeinite, calciolangbeinite, arcanite, wulffite, krasheninnikovite, steklite, palmierite, tilasite, svabite, alarsite, Cu-gahnite, and OH-free fluoborite. All these sublimate minerals form complex incrustations, usually up to 1 mm in thickness, on the surface of basalt scoria. Popovite forms prismatic, tabular or, rarely, lamellar crystals, crude or well formed, complex in shape, typically up to 0.03 mm, rarely up to 0.2 mm across. The new mineral is transparent, has vitreous to greasy luster, olive green to dark olive-green in color, and has a light olive green streak. Popovite is brittle, has a Mohs hardness of ~3½, no cleavage and uneven fracture. The density was not measured due to the paucity of pure material; D calc = 5.30 g/cm 3 . Optically popovite is biaxial (+), α = 1.84(1), β ≈ 1.86, γ = 1.96(1), 2V obs = 50(20)°. Dispersion is r < ν, strong. Popovite is pleochroic, with X (green) > Z (olive green with grayish hue). Raman spectroscopy identified two strong bands in the region 800-900 cm -1 (As
5+
-O stretching vibrations of AsO 4 3-groups), and bands with frequencies less than 700 cm -1 (As ,Mg,Cu) 4 (AsO 4 ) 6 , is a new mineral found in sublimates of the Arsenatnaya fumarole at the Second scoria cone of the Northern Breakthrough of the Great Tolbachik Fissure Eruption, Tolbachik volcano, Kamchatka, Russia, where it occurs associated with hatertite, bradaczekite, johillerite, hematite, tenorite, tilasite, and aphthitalite. Yurmarinite crystals are well shaped, equant or slightly elongated (short prismatic) or flattened (thick tabular) in different directions up to 0.3 mm in size. Crystal forms are {101}, {011}, {100}, {110}, and {001}. Crystals are transparent, pale green or pale yellowish green to colorless. The streak is white and the luster vitreous. It is brittle, with cleavage imperfect and fracture uneven. Mohs hardness ~4½. D calc = 4.001 g/cm 3 . The mineral is non-fluorescent under UV irradiation or an electron beam. In transmitted light yurmarinite is colorless, non-pleochroic. It is optically uniaxial (-), ω = 1.748(5), ε = 1.720(5) (589 nm). Raman spectroscopy show bands in the region 700-950 cm 43; 410) . The unit-cell parameters refined from the powder data are a = 13.751(2), c = 18.295(3) Å, and V = 2996 Å 3 . X-ray single-crystal diffraction study of yurmarinite [refined to R 1 = 0.023 for 1015 unique F > 4σ(F) reflections] on a crystal fragment of 180 × 120 × 90 μm shows the mineral is trigonal, space group R3c, Z = 6. The structure of yurmarinite is unique among minerals but isotypic with several synthetic compounds with the general formula (Na 7-x o x ) (M 
